J 


Europalsches Patentamt 
European Patent Office 
Office europden des brevets 


© Publication number: 


0 485 883 B1 


EUROPEAN PATENT SPECIFICATION 


© Date of publication of patent specification: 17.05.95 © Int. CI. 6 : B60C 11/1 1, B60C 1 1/12 
© Application number: 91118959.5 
© Date of filing: 07.11.91 . 


© Winter type tire tread. 


00 

CO 
00 
00 

in 
oo 


© Priority: 14.11.90 US 612366 

@ Date of publication of application: 
20.05.92 Bulletin 92/21 

© Publication of the grant of the patent: 
17.05.95 Bulletin 95/20 

© Designated Contracting States: 

At BE CH DE DK FR GB IT LI LU NL SE 

© References cited: 
EP-A- 0 064 934 
EP-A- 0112 533 
EP-A- 0 202 122 
EP-A- 0 299 766 

GUMMIBEREIFUNG, vol. 56, no. 10, October 
1980, BIELEFED, DE, page 60; 'Nokia-Hak- 
kapeliitta, Nr. 09 - Ein Wlnterreifen dr 80er 
Jahre* 


© Proprietor: THE GOODYEAR TIRE & RUBBER 
COMPANY 

1144 East Market Street 
Akron, Ohio 44316-0001 (US) 


© 


Inventor: Graas, Maurice 
10, Rue de I'Eglise 
Relchlange, 
Luxembourg 8558 (LU) 
Inventor: Van Tuyl, Jan Hendrik 
4, Avenue J.F. Kennedy 
Ettelbruck, 

Luxembourg 9053 (LU) 


© Representative: Leltz, Paul 

Goodyear Technical Center-Luxembourg 
L-7750 Colmar-Berg (LU) 


Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice! to the European, Patent Office of opposition to the European patent granted. Notice of opposition 

QU shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 

Ui has been paid (Art. 99(1) European patent convention). 


Rank Xerox (UK) Business Services 

(3. 10/3.09/3.3.3) 


EP 0 485 883 B1 


Description 

The present invention relates to directional win- 
ter type tire treads as well as to pneumatic radial 
tires comprising such a tread. A tire having a 
directional tread is a tire having properties, such as 
aquaplaning behavior, traction or handling, which 
depend on its direction of rotation. 

Winter tires are fori instance described in 
"Nokia, Hakkapeliitta Nr. 09 - ein Winterreifen der 
80er Jahre; appearing on page 60 of GUM- 
MIBEREIFUNG, vol.56, no. 10, Oktober 1980, 
BIELEFELD or in EP-A-1 12 533. 

The tread portion of a pneumatic tire generally 
comprises a plurality of grooves defining ground 
engaging rubber elements. The particular size and 
shape of these elements contribute significantly to 
the overall performance of the tire. Tires designed 
to provide excellent winter performance have wide 
grooves so as to provide a number of upstanding 
isolated blocks standing out like teeth which are 
intended to press into snow. In order to improve 
the grip of the tire on ice covered roads, the 
elastomeric blocks are provided with a plurality of 
sipes. The achievement of excellent properties on 
roads covered with snow or ice is however ob- 
tained at the cost of a reduction of other perfor- 
mance characteristics of the tire, such as handling 
on dry and braking on wet roads. Moreover the 
isolated blocks often generate oh dry roads a noise 
level which exceeds the latest standards on tire 
noise emission. 

The aim of the invention is to create a direc- 
tional winter type tire tread having good braking 
and cornering properties on wet surfaces as well as 
low and regular wear. • 

A further aim of the invention is to provide a 
tire having a low noise emission. 

A still further aim of the invention is to provide 
a pneumatic tire behaving in a uniform manner, 
irrespective of the road surface conditions. 

These aims are met by the directional winter 
type tire tread according to the invention such as 
defined in appended claim 1. Preferred embodi- 
ments of the invention are disclosed in the depen- 
dent claims. 

To acquaint persons skilled' in the art most 
closely related to the instant invention, certain pre- 
ferred embodiments are now described with refer- 
ence to the annexed drawings. These embodi- 
ments are illustrative and can be modified in nu^- 
merous ways within the spirit and scope of the 
invention defined in the claims. 

Figure 1 is a front view of a tire embodying a 

tread made in accordance with the invention; 

Figure 2 is a perspective view of the tire shown 

on figure 1 ; and 


Figure 3 is an enlarged fragmentary view of a 
portion of the tread of figure 1 . 
For the purpose of this invention, a pneumatic 
radial tire shall be considered a tire wherein the 
5 cords of the carcass reinforcement which extend 
from bead to bead are laid at cord angles between 
75° arid 90' with respect to the equatorial plane 
(EP) of the tire. As used herein and in the claims, 
an equatorial plane means a plane perpendicular to 

id a tire's axis, of rotation and passing through the 
center of its tread, midway between the sidewalls 
of the tire. The terms "radial" and "radially" are 
understood to refer to directions that are perpen- 
dicular to the axis of rotation of a tire, the terms 

75 "axial" and "axially" are used herein to refer to 
lines or directions that are parallel to the axis of 
rotation of a tire and the terms "lateral" and "lat- 
erally" are understood to refer to directions going 
from one sidewall of a tire towards the other 

20 sidewall of a tire. "Groove" means an elongated 
void area in a tread that may extend circumferen- 
tially or laterally in the tread in a straight, curved or 
zig-zag manner. A "sipe" is a groove having a 
width in the range from about 0.2 % to 0.8 % of 

25 the tread width. Sipes are typically formed by steel 
blades inserted into a cast or machined mold; 
inasmuch as sipes are so narrow, they are illus- 
trated by single lines. "Tread width" (TW) is de- 
fined as the greatest axial distance across a tread, 

30 when measured from a footprint of a tire, when 
mounted on the design rim and subjected to a 
specified load and when inflated to a specified 
inflation pressure for said load. Axial widths and 
other widths of other tread features or components 

35 are measured under the same condition as the 
tread width. By "footprint" is meant the contact 
patch or area of contact of the tire tread with a flat 
surface under normal load, pressure and speed 
conditions. 

40 It is to be understood that the invention applies 
to new tires, to retreaded tires as well as to tire 
treads in strip form being at least partly vulcanized 
and having a pattern of grooves and raised ele- 
ments integral therewith. 

45 With reference to Figures 1 and 2 there is 

illustrated a pneumatic tire 10 having a ground 
contacting tread 11. The treads are flanked by a 
pair of shoulders 12 which are in turn joined to a 
pair of sidewalls 13 that extend radially inwardly 

50 from the tread and each terminates in a bead 14. 

Referring now more specifically to Figure 3, 
there is represented an enlarged fragmentary view 
of the tread of the tire shown in Figures 1 and 2. 
The tread 11 has three circumferentially extending 

55 straight grooves 4-6 therein, spaced axially apart 
across the surface of the tread and dividing the 
tread into four circumferentially extending rows 30- 
33 (hereafter respectively referred to as central 
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rows 31, 32 and shoulder rows 30, 33) of 
elastomeric blocks 20-23. By circumferentially ex- 
tending "straight groove" is meant a groove for 
which the groove edges at the outer surface of the 
tread are disposed such that a piane which is 5 
perpendicular to the axis of rotation of the tire 
could be located between said groove edges with- 
out intersecting any edge of the groove; that is to 
say the groove edges heed not be parallel to one 
another, neither need the centerlihe of the groove w 
be straight in order for a circumferentially extend- 
ing groove to be a straight groove. 

As measured in a tire footprint, the axial widths 
RW1-RW4 of the central and of the shoulder rows* 
delimited by the axial mean position of the center- 75 
line of the bordering circumferentially extending 
straight grooves, range respectively from about 20 
% to 25 % and 25 % to 30 % of the tread width 
TW of the ground engaging portion. 

A plurality of zig-zag shaped grooves 36, 37 20 
extend across the tread 11 from the equatorial 
plane EP towards respectively the lateral edges 
TE1 and TE2 of the tire. The zig-zag shaped 
grooves situated on one side of the equatorial , 
plane are substantially symmetrical to those situ- 25 
ated on the opposite side of the equatorial plane, . . 
the plane of symmetry being the equatorial plane. 
It is however preferred to circumferentially offset 
zig-zag shaped grooves situated on opposite sides 
of the equatorial plane. The laterally extending 30 
grooves 36,37 are disposed circumferentially about 
the tire in a repetitive manner, their widths and 
inclinations depending on the pitch variation, as is 
practiced in the industry for tire noise reduction. In 
the preferred embodiments represented in the fig- 35 
ures, the laterally extending zig-zag grooves 36, 37 
have each four legs. Each zig-zag groove has a 
first leg, originating in the circumferentially extend-, 
ing center groove; a second , leg, substantially co- 
incident with the respective circumferentially ex- aq 
tending groove; and a third and fourth leg. The 
centerlines of the first, second and third leg form 
with the equatorial plane angles having a mag- 
nitude below 85*; the different angles ranging re- 
spectively between 50 ' and 70 • ; 5 .• and 20 • ; 60 • 45 
and 80 • on one side of the equatorial plane and 
angles ranging respectively between -50 * and 
-70 •; -5* and -20 •; and -60 • and -80 • on the 
other side of the equatorial plane. The centerlines 
of the fourth leg form with the equatorial plane 50 
angles having a magnitude: comprised between 
90 ° and 100*; such an . Inclination is important 
because it provides a higher axial stiffness in the 
shoulders than in the central part of the tire, so as 
to improve handling, in a preferred embodiment of 55 
the invention, the widths of the first, second, third 
and fourth leg range respectively between 2% and 
4%; 4% and 9%; 3% and 6%; 4% and 8% of the 


tread width TW, as measured in a tire footprint. 
The groove widths are measured perpendicular to 
the centerline of the groove. 

It is understood that the exact number of cir- 
cumferentially extending , grooves and of laterally 
extending zig-zag grooves may vary in accordance 
with the size of a tire. A minimum of three circum- 
ferentially extending grooves is, however, consid- 
ered important to obtain a tread having the re- 
quired properties. The number of laterally extend- 
ing grooves 36, 37 oh either side of the equatorial 
plane is preferably in the range of 60 to 80. The 
exact number of grooves depends upon the size of 
the tire. For example a tire of size 175/70 R 13 has 
3 circumferentially extending zig-zag grooves and 
136 laterally extending grooves. 

The circumferentially and laterally extending 
grooves define block elements 20-23, having in a 
row substantially the same geometric shape. The 
block elements of the central rows have, in a front 
view of the tire, the shape of a parallelogram with a 
large and a small diagonal. The large diagonal of a 
parallelogram situated on one side of the equatorial 
plane, forms with the equatorial plane an angle 
comprised between 30 • and 60* and an angle 
comprised between -30* and -60 v if situated on 
the opposite side of the equatorial plane. If there 
are five or more circumferentially extending 
grooves defining four or more central rows of block 
elements, the magnitudes of the angles formed by 
the large diagonal with the equatorial plane in- 
creases as the parallelograms are in a row more 
closely situated towards the nearest tread edge. 

In a preferred embodiment the block elements 
20, 23 of the shoulder rows 30, 33 comprise each 
two portions, an axially innermost main portion 25 
and an axially outermost shoulder portion 26. The 
main portion 25 has substantially the same geo- 
metric aspect as the block elements 21 or 22 of 
the central rows 31 respectively 32, i.e. the shape 
of a parallelogram. The shoulder portion 26 is sep- 
arated from the main portjon 25 by a sipe 27 
defining one of its four sides, the remaining three 
sides being delimited by the tread edge, TEi or 
TE 2 , and by the fourth legs of two adjacent laterally 
extending grooves 36 or 37. The sipe 27 can have 
a depth equal or lower than the depth of the 
adjacent laterally extending grooves 36 or 37, a 
depth of about half the depth of the adjacent lat- 
erally extending grooves being preferred. The ax- 
ially outermost parts of the shoulder portions 26 
extend past the tread edges TE1 or TE 2 into the 
sidewalls 13 but have mainly an appearance or 
aesthetic function. It is to be understood that pro- 
viding the shoulder blocks 23 with an extra shoul- 
der portion 26 confers a high lateral stiffness to the 
tire tread, improving thereby handling and that a 
tire tread comprising only parallelogram shaped 
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block elements has still good winter properties. 

In a preferred embodiment, the acute angles of 
the parallelograms are cut off. This feature, to- 
gether with the inclination of the sides of the par- 
allelograms bordering the circumferentially extend- 5 
ing grooves 4-6 relatively to the. equatorial plane, 
provides additional traction on snow and ice. 

The grooves are arranged oh the tread, so that . 
the total area of grooves to. the total area of inter- 
posed blocks is substantially equal on each side of 10 
the equatorial plane, In this particular embodiment 
the total areas of the; block portions are equal to 
about 65 % of the tread surface. 

Winter type tires as well as all season type 
tires usually have multiple sipes with a radial depth 75 
comparable to the radial depth of the grooves 
surrounding the respective blocks or a somewhat 
smaller radial depth. The depth may also be vari- 
able. The sipes increase the number of kerf edges. 
The local high pressure at each kerf edge improves 20 
the wiping and digging action of the tread surface, 
conferring to a tire excellent traction on snow and 
ice. The relative longitudinal sliding between the 
two opposite faces of a sipe weakens, however, the 
resistance of the blocks to flexing in the contact 25 
area between tread and ground. This flexing of the 
blocks leads to diminished handling performance 
on dry ground and to reduced braking performance 
on wet ground. Furthermore, the reduced pattern 
stiffness leads to a reduced resistance t6 wear. 30 

One important aspect of the invention consists 
in designing the sipes so as to take advantage of 
the increased traction they provide on ice and 
snow and to reduce the negative effect they have 
oh wet braking, cornering properties and tire wear. 35 

Reverting now to Figure 3, where . the direction 
of rotation of the tire, is marked by the arrow D. The 
different-elastomeric blocks 21, 22 of the central 
rows 31, 32 as well as the main portions 25 of the 
elastomeric blocks of the shoulder rows 30, 33 are 40 
each provided with a plurality of sipes 15 extending 
from the upper or wearing surface of the tread 
towards the tire interior. The sipes have a first, a 
middle and a second portion 18, 17 and 16. The 
first and second portions 18, 16 intersect the sides 45 
of the elastomeric blocks. The first portion enters 
the footprint of the tire before the middle and the 
second portion, the second portion leaving the foot- 
print of the tire after the first and middle portion. 
The first portions 18 of the different sipes form with .50 
the footprint edge when entering the footprint. of the . 
tire an angle below 45 • and preferably below 30 * . 
The second portions 16 of the different sipes form 
with the footprint edge when leavinig the footprint of 
the tire an angle above 45* and preferably above 55 
60 \ The middle portions 17 have a zig-zag shape. 

The inclinations of the different first and sec- 
ond portions have been chosen in accordance with 
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the teaching disclosed in commonly owned, co- 
pending patent application S.N. 07/612,953 filed on 
the same day. According to that disclosure, each 
first portion 18 of the sipe should form with the 
front edge of the footprint of the tire, when entering 
the footprint, an angle of at most 40 • preferably of 
at most 20* . When leaving the footprint of the tire, 
the second portion 16 of the sipe should form with 
the rear edge an angle of at least 50* and prefer- 
ably of at least 70 * . Such an inclination is also 
favorable to an optimal circumferential wiping and 
digging action of the sipe during its stay in the 
footprint of the tire, Furthermore, the second por- 
tion of the sipe should point towards the nearest 
tread edge. It is believed that sipes having such ah 
inclination with respect to the nearest tread edge 
confer to the tread an excellent cornering perfor- 
mance. 

Said inclinations of the first and second portion 
18, 16 of the sipes are in the instant tread layout 
subject to fine tuning with a view to the parallel- 
ogram shaped elastomeric blocks, to the inclination 
of the front and rear sides of the blocks with 
respect to the equatorial plane of the tire and 
regular tread wear In order to obtain the required 
lateral and circumferential stiffness, as well as a 
good wear resistance of the blocks, the inclination 
of the first and second portions of neighboring 
sipes changes progressively so as to maintain the 
angle, which is formed by the sipe edges and the 
flanking block sides, substantially constant. 

The shoulder portions 26 of the shoulder block 
elements 20, 23 comprise at least one, preferably 
two sipes 28, originating in the sipe 27, separating 
the shoulder portion 26 from the main portion 25, 
and extending parallel to the adjacent fourth legs of 
the laterally extending grooves 36, 37 beyond the 
tread edges TE1 or TE 2> into the sidewall. In a 
preferred embodiment, the sipes 28 in the shoulder 
portions 26 have a depth which varies between half 
the depth of the adjacent grooves, near the main 
portion 25 and the tread edge TEi or TE 2 , up to 
full depth between. 

Example: A steel belted radial carcass tire of 
size 175/70 R 13 has a tread width of about 130 
mm and the rows of blocks have axial widths RW1 
and RW2 of about 36 and 29 mm respectively. The 
pitch ratios are 18, 21 and 25 and the tread in- 
cludes 68 circumferentialiy spaced pitches. 

The grooves have radial depths of about 8.3 . - ... 
mm and their widths depend on the axial position 
of the different grooves in the tread and they 
depend also on the pitch variation. The laterally 
extending zig-zag grooves have their widths rang- 
ing between about 4 and 9 mm. 

There are five sipes in each parallelogram 
shaped block and they are located and oriented as 
shown on Figure 3, their radial depths being sub- 
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stantially equal to 70 % of the radial depths of the 
surrounding grooves. The depth of the sipe 27 
separating the main portion 25 from the shoulder 
portion 26 of the blocks of the shoulder rows 30, 33 
is about 50%. of the radial groove depth. 5 

The single carcass ply comprises polyester 
reinforcement cords. The belt structure comprises 
two single, cut plies reinforced by 2 x 0 ? 25rinm 
steel cords, having a density of about 20 ends per 
inch and forming angles of about 22* with the w 
equatorial plane, the angles of the cables in dif- 
ferent plies extending in opposite directions. 

The tread comprises an elastomeric compound 
having a modulus ranging between 5 and 7 MPa, a 
Shore A hardness ranging between 53 and 60, an 75 
elongation of about 600 % and a tensile strength 
ranging between 15 and 20 MPa. 

While certain representative embodiments have 
been described for. the purpose of illustrating the 
invention, it will be apparent to those skilled in the 20 
art that various changes and modifications may be 
made therein without departing from the scope of 
the invention as defined in the claims 

Claims 25 

1. A directional winter type tire tread (11) com- 
prising an elastomeric substance extending cir- 
cumferentially about the axis of rotation of the 
tire (10), said tread (11) having : 30 

a pair of shoulders (12) which flank the 
lateral edges of a ground, engageable surface; 

an uneven number of, but at least three, 
circumferentially extending axially spaced 
straight grooves (4-6); 35 

a plurality of zig-zag shaped grooves (36, 
37) disposed circumferentially about the tire 
(10) in a repetitive manner and extending 
across the tread (1 1 ) from the equatorial plane 
(EP) towards the lateral edges of the tire (TE1 , 40 
TE2) , the zig-zag shaped grooves (36, 37) 
situated on one side of the equatorial plane 
(EP) being substantially symmetrical to those 
situated on the opposite side of the equatorial 
plane, each zigj-zag shaped groove having a 45 
first leg, originating in a circumferentially ex- 
tending center groove, and every second leg 
substantially coincident with the respective cir- 
cumferentially extending groove, apart from the 
shouldermost legs, the centerlines of the dif- 50 
ferent legs forming with the equatorial plane 
angles having a magnitude below or equal to 
80 • , apart from the centerlines of the* shoul- 
dermost legs which have magnitudes ranging 
between 90* and 100\ said circumferentially 55 
extending and laterally extending grooves (4-6, 
36, 37) defining block elements (20-23), ar- 
ranged in circumferentially extending . axially 


innermost center rows (31, 32) and axially out- 
ermost shoulder rows (30, 33); and 

a plurality of sipes (15) included in each 
block element (20-23) each sipe (15) having a 
first (18), a second (16) and -a middle (17) 
portion connecting them, the first portion (18) 
entering the footprint of the tire (10) before the 
middje (17) and the second portion (16), the 
second portion (16) leaving the footprint of the 
tire after the first (18) and middle (17) portion, 
characterized . 

in that the block elements (21 ,22) in the 
center rows (31, 32) have substantially the 
shape of a parallelogram, each parallelogram 
having two acute and two obtuse angles joined 
respectively by a large and a small diagonal, 
the large diagonal of the parallelograms for- 
ming with the equatorial plane (EP) an angle 
comprised between 30° and 60* on one side 
of the equatorial plane and an angle comprised 
between -30 • and -60 • on the opposite side 
of the equatorial plane; and 

in that the block elements (20, 23) in the 
shoulder rows (30, 33) comprise each two por- 
tions (25, 26) separated by a sipe (27), an 
axially innermost main portion (25) having the 
shape of a parallelogram and an axially out- 
ermost shoulder portion (26) having its four 
sides delimited by said sipe (27), the nearest 
tread edge (TE1, TE2) and by the shoulder- 
most legs of two adjacent laterally extending 
grooves (36, 37). 

2. A tread according to claim 1 , wherein the val- 
ues of said angles increase as the parallel- 
ograms are in a row more closely situated 
towards the nearest tread edge (TE1, TE2). . 

3. A tread according to claim 2, wherein the ac- 
ute angles of the parallelograms are cut off. 

4. A tread according to claim 1 , wherein the first 
portions (18) of at least 50% and preferably at 
least 70% of the sipes (15) form with the front 
edge of the footprint, when entering the foot- 
print, an angle of at most 30 w . 

5. A tread according to claim T, wherein the sec- 
ond portions (16) of at least 50% and prefer- 
ably at least 70% of the sipes (15) form with 
the rear edge of the footprint, when leaving the 
footprint an angle of at least 60 ' . 

6. A tread according to claim 1 , wherein the sec- 
ond portions (16) of at least 50% of the sipes 
(15) are oriented towards the nearest tread 
edge (TE1.TE2). 
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7. A tread according to claim 1 , wherein the mid- 
dle portions (17) of the sipes (15) are zig-zag 
or wave shaped. 

. 8. Atread according to claim 1, comprising three - 5 
circumferentially extending straight grooves (4- 
6), spaced apart axially by a distance ranging 
between 20 % and 30 % of the tread width 
(TW) and wherein the centerlines of the. first, 
second and third legs form angles ranging io 
respectively between 50 •■' ahd 70 • ; 5 • and = 
20' ; 60* and 80 * with the equatorial, plane 
(EP) on one side of the equatorial plane and 
angles ranging respectively between -50* and 
-70'; -5* and -20'; and -60 • and -80* with 75 
the equatorial plane on the other side of the 
equatorial plane. 

PatentansprUche 

20 

1- Winterreifenrichtprofil (11), umfaBend eine ela- 
stomere Substanz, welche sjch umfanglich um 
die Rotationsachse des Reifens (10) erstreckt, 
wobei das Profil (11) umfaBt: 
Ein Paar von Schultern (12), welche die latera- 25 
len Kanten einer bodeneingreifbaren Oberfla- 
che flankieren; 

eine ungerade Zahf, jedoch mindestens drei, 
von sich umfanglich erstreckenden, axial beab- 
standeten, geraden Rillen (4-6); •; 30 
eine Vielzahl von zickzackgeformten Rillen 36, 
37, welche in einer wiederholenden Art um- 
fahglich um den Reifen (10) angeordnet sind, 
und welche sich quer durch das Profil (11) von 
der Aquatorialebene (EP) zu den lateralen Kan- 35 
ten des Reifens (TE1, TE2) erstrecken, wobei . 
die zickzackgeformten Rillen (36, 37), welche 
auf einer Seite der Aquatorialebene (EP) ange- 
ordnet sind, im wesentlichen symmetrisch zu 
jenen sind, welche auf der gegenuberliegen- 40 
den Seite der Aquatorialebene angeordnet 
sind, wobei jede zickzackgeformte Rille eine 
erste Teilstrecke aufweist, beginnend in einer 
sich umfanglich erstreckenden Mittelrille, und 
jede zweite Teilstrecke im wesentlichen zu- 45 
sammenfallt mit der jeweiligen, sich umfang- 
lich erstreckenden Rille, und zwar beabstandet 
von den schulternahesten Teilstrecken, wobei 
die Mittellinien von verschiedenen Teilstrecken 
mit der Aquatorialebene Winkel bilden mit ei- 50 
ner GrOSe unterhalb Oder gleich 80°, beab- 
standet von den Mittellinien der schulternahe- 
sten Teilstrecken, welche Gro Ben in einem Be- 
reich zwischen 90* und 100* aufweisen, wo- 
bei die sich umfanglich erstreckenden und die 55 
sich lateral erstreckenden Rillen (4^6, 36, 37) 
Klotzelemente (20-23) definieren, . welche: in 
sich umfanglich erstreckenden, axial innersten 


Mittelreihen (31 , 32) und axial SuBersten Schul- 
terreihen (30, 33) angeordnet sind; und 
eine Vielzahl von Feinschnitten (15), umfaBt in 
jedem Klotzelement (20-23), wobei jeder Fein- 
schnitt (15) einen ersten (18), einen zweiten 
(16) und einen mittleren Abschnitt (17), wel- 
cher sie verbindet, aufweist, wobei der erste 
Abschnitt (18) den Abdruck des Reifens (10) 
vor dem mittleren Abschnitt (17) und dem 
zweiten Abschnitt (16) erreicht, wobei der zwei- 
te Abschnitt (16) den . Abdruck des Reifens 
nach dem 'ersten'. Abschnitt (18) und dem mitt- 
leren Abschnitt (17) verlaBt, dadurch gekenh- . 
zeichnet, 

daB die Klotzelemente (21 , 22) in den Mittelrei- 
hen (31, 32) im wesentlichen die Form von 
einem Parallelogramm aufweisen, wobei jedes 
Parallelogramm zwei spitze und zwei stumpfe 
Winkel aufweist, welche jeweils durch eine gro- 
Be und eine kleine Diagonale verbunden sind, 
wobei die groBe Diagonale der Parallelogram- 
me mit der Aquatorialebene (EP) einen Winkel 
bilden, umfaBt zwischen 30° und 60° auf ei- 
ner Seite der Aquatorialebene und einen Win- 
kel umfaBt zwischen -30 • und -60* auf der 
gegeniiberliegenden Seite der Aquatorialebe- 
ne, und 

daB die Klotzelemente (20, 23) in den Schulter- 
reihen (30, 33) jeweils zwei Abschnitte (25, 26) 
umfassen, die. durch einen Feinschnitt (27) ge- 
trennt sind, einen axialinnersten Hauptabschnitt 
(25), welcher die Form eines Parallelogramms 
aufweist und einen axialauBersten Schulterab- 
schnitt (26), dessen vier Seiten begrenzt sind 
durch den Feinschnitt (27), die naheste Profil- 
kante (TE1, TE2) und durch die schulternahe- 
sten Teilstrecken von zwei benachbarten, sich 
latera! erstreckenden Rillen (36, 37). 

2. Profil gemaB Anspruch 1, worin die Werte der 
Winkel ansteigen, wenn die Parallelogramme 
in einer Reihe sind, welche naher angeordnet 
ist in Richtung der nahesten Profilkante (TE1, 
TE2). 

3. Profil gemaB Anspruch 2, worin die spitzen 
Winkel der Parallelogramme abgeschnitten 
sind. 

4. Profil gemaB Anspruch 1 , worin die ersten Ab- 
schnitte (18) von zumindest 50 % und bevor- 
zugt zumindest 70 % der Feinschnitte (15) mit 
der vorderen Kante des Abdruckes beim Errei- 
chen des Abdruckes einen Winkel von maxi- 
mal 30* bilden. 

5. Profil gemafl Anspruch 1, worin die zweiten 
Abschnitte (16) von zumindest 50 % und be- 
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vorzugt zumindest 70 % der Feihschnitte (15) 
mit der hinteren Kante des Abdruckes beim 
Verlassen des Abdruckes einen Winkel von 
zumindest 60* bilden.. 

• 5 

6. Profil gemaB Anspruch 1 , wbrin die zweiten 
Abschnitte (16) von zumindest 50 % der Fein- 
schnitte (15) ausgerjchtet sind in Richtung der 
nahesten Profilkante (TE1 , TE2). 

10 

7. Profil gemaB Anspruch 1, worin die mittleren 
Abschnitte (17) der Feinschnitte (15) zickzack- 
oder wellenformig sind. 

8. Profil gemaB Anspruch 1, umfassend drei sich 75 
umfanglich erstreckende, gerade Rillen (4-6), 
axial beabstandet durch eine Entfemung in ei- 
nem Bereich zwischen 20 % und 30 % der 
Profilbreite (TW) und worin die Mittellinien der 
ersten, zweiten und dritten Teilstrecken Winkel 20 
mit der Aquatorialebene (EP) bilden, welche 
jeweils in einem Bereich Negen zwischen 50° 

und 70 • bzw. 5 9 und 20 • bzw. 60 • und 80 • 
auf der einen Seite der Aquatorialebene und 
Winkel mit der Aquatorialebene bilden, welche 25 
in einem Bereich liegen zwischen -50 • und 
-70* bzw. -5' und -20" bzw, -60' und -80 • 
auf der anderen Seite der Aquatorialebene. 

Revendications 30 

1. Bande de roulement directionnelle (11) pour un 
bandage pneumatique de type pour Thiver, 
comprenarit une substance ElastomEre s'Eten- 
dant en direction circonf^rentielle autour de 35 
I'axe de rotation du bandage pneumatique 
(10), ladite bande de roulement (11) compor- 
tant : . 

une paire d'Epaulements.(12) qui flanquent 
les bords latEraux d'une surface apte a venir 40 
se mettre en contact avec le sol; 

un nombre impair de rainures rectilignes 
(4-6), mais au moins trois espacEes en direc- 
tion axiale et s'Etendant eh direction circopfE- 
rentielle; . . 45 

plusieurs rainures (36, 37) f agon nEes en 
zigzag, disposEes en direction circonferentielle 
autour du bandage pneumatique' (10) d'une 
maniere rEpEtitive et s^tendant a travers la 
bande de roulement (11) depuis le plan 6qua- 50 
torial (EP) en direction des bords lateVaux du 
bandage pneumatique (TiEi, TE2), les rainures 
(36, 37) fagonne*es en zigzag situ^es d'un cot6 
du plan Equatorial (EP) §tant essentieilement 
sym^triques a celles situ^es du cot§ oppose 55 
du plan Equatorial, chaque rainure fagonnEe en 
zigzag comportant une premiere branche com- 
mengant dans une rainure centrale s'Etendant 


en direction circonferentielle, et chaque secon- 
de branche coTncidant essentieilement avec la 
rainure respective s'Etendant en direction cir- 
conferentielle, sans compter les branches les 
plus proches des Epaulements, les mEdianes 
des diffeVentes branches formant avec le plan 
Equatorial des angles possEdant une valeur 
inferieure ou Egale a 80', sans compter les 
mEdianes des branches les plus proches des 
Epaulements, qui possedent des valeurs se 
situant dans je domaine entre 90 • et 100', 
lesdites rainures s'Etendant en direction latEra- 
le et celles s'Etendant en direction circonfEren- 
tielle (4-6, 36, 37) dEfinissant des ElEments de 
blocs (20-23) arranges dans des rahgEes cen- 
trales (31, 32) les plus a I'intErieur en direction 
axiale et s'Etendant en direction circorifErentiel- 
le et dans des rangEes d'Epaulements (30, 33) 
les plus a I'extErieur en direction axiale; et 

plusieurs lamelles (15) ihcluses dans cha- 
que ElEment de bloc (20-23), chaque lamelle 
(15) possEdant une premiEre portion (18), une 
deuxieme portion (16) et une portion mEdiane 
(17) qui les relie, la premiEre portion (18) pE- 
nEtrant dans I'empreinte du bandage pneuma- 
tique (10) avant la portion mEdiane (17) et 
avant la deuxiEme portion (16), la deuxieme 
portion (16) quittant I'empreinte du bandage 
pneumatique apres la premiere portion (18) et 
apres la portion mEdiane (17), caracterisEe 

en ce que les ElEments de blocs (21, 22) 
dans les rangEes centrales (31 , 32) ont essen- 
tieilement la forme d'un parallElogramme, cha- 
que parallElogramme possEdant deux angles 
aigus et deux angles obtus qui sont joints 
respectivement par une grande diagonale et 
par une petite diagonale, la grande diagonale 
des parallElogrammes formant, avec le plan 
Equatorial EP, un angle compris entre 30* et 
60 • d'un c6tE du plan Equatorial et un angle 
compris entre -30 0 et -60 ■ du cotE opposE du 
plan Equatorial; et 

en ce que les ElEments de blocs (20, 23) 
dans les rangEes d'Epaulements (30, 33) com- 
prennent chacun deux portions (25, 26) sEpa- 
rEes par une lamelle (27), une portion princip- 
le (25) la plus a I'intErieur en direction axiale 
ayant la forme d'un parallElogramme et les 
quatre cotEs d'une portion d'Epaulement (26) 
la plus a I'extErieur en direction axiale Etant 
dElimitEs par ladite lamelle (27), par le bord de 
bande de roulement le plus proche (TE1, TE 2 ) 
et par les branches de deux rainures adjacen- 
tes (36, 37) s'Etendant en direction latErale, les 
plus proches des Epaulements. 

2. Bande de roulement selon la revendication 1, 
dans laquelle les valeurs desdits angles aug- 
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mentent lorsque les paralfelograrrimes se trou- 
vent dans une rangSe situSe plus pres du bord 
de bande de roulement le plus proche (TEi , 
TE 2 ). 

5 

3. Bande de roulement selon la revendication 2, 
dans laquelle les angles aigus des paralleMo- 
grammes sont coupes. 

4. Bande de roulement selon la revendication 1, io 
dans laquelle les premieres portions (18) d'au 
moins 50% et de preference d'au moins 70% 

des lamelles (15) torment, avec le bord avant 
de I'empreinte, lorsqu'elles penetrant dans 
I'empreinte, un angle de maximum 30*. 75 

5. Bande de roulement selon la revendication 1, 
dans laquelle les deuxiemes portions (16) d'au 
moins 50% et de preference d'au moins 70% 

des lamelles (15) torment, avec le bord arriere 20 
de I'empreinte, lorsqu'elles quittent I'emprein- 
te, un angle d'au moins 60 V 

6. Bande de roulement selon la revendication 1, 
dans laquelle les deuxiemes portions (16) d'au 25 
moins 50% des lamelles (15) sont orienfees en 
direction du bord de bande de roulement le 
plus proche (TE1 , TE 2 ). 

7. Bande de roulement selon la revendication 1, 30 
dans laquelle les portions rrfedianes (17) des 
lamelles (15) sont en forme de zigzag ou de 
forme onduleV 

8. Bande de roulement selon la revendication 1, 35 
comprenant trois rainures rectilignes (4-6) 
s'6tendant en direction circonferentielle, espa- 
cees I'une de I'autre en direction; axiale sur 

une distance se situant dans le dorhaine entre 
20% et 30% de la largeur de bande de roule- 40 
ment (TW) et dans laquelle les m^dianes des 
premiere, deuxieme et troisieme branches tor- 
ment des angles se situant respectivement 
dans le domaine entre 50. • et 70°, entre 5* et 
20 • , entre 60 • et 80 ■ avec le plan equatorial 45 
(EP), d'un cofe du plan Equatorial, et des an- 
gles se situant respectivement dans le domai- 
ne entre -50 et -70 • , entre -5 • et -20 • et 
. entre -60 • et -80 • avec le plan equatorial de : 
I'autre c6te* de ce dernier. ■ 50 
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